To a 50 ml round-bottomed flask, 17 ml of THF and 4-iodoaniline (5.107 g, 23.32 mmol) were added, resulting in a dark red solution. While the solution was kept in a water bath, 4.4 ml of acetic anhydride (4.7 g, 46 mmol) was added with subsequent addition of 10 drops of pyridine, immediately turning the solution purple, and after 5 seconds a white solid started to precipitate. The reaction mixture was stirred at room temperature for 2 h, after which white precipitate was filtered over a Büchner funnel under vacuum. The flask and residue were washed with cold THF, resulting in a white residue and a purple filtrate. The residue was left to dry overnight after which any residual THF had evaporated. The filtrate additionally underwent further precipitation eventually yielding a total of 90% of the title compound.
1
H NMR (300 MHz, DMSO-d6): δ 10.02 (s, 1H), 7.61 (d, J = 8.6 Hz, 2H), 7.41 (d, J = 8.6 Hz, 2H), 2.03 (s, 4H).
Synthesis of 4-carbazoleacetanilide (D1):
An oven-dried 250 ml three-necked flask with stirring egg was put under a nitrogen atmosphere, and to this flask were added 4-iodoacetanilide (6.58 g, 25.21 mmol), carbazole (4.65 g, 27.81 mmol), Cu2O (0.39 g, 2.73 mmol) and cesium carbonate (18.03 g, 55.35 mmol), followed by 80 ml of anhydrous DMF. The mixture was heated at 140 °C while stirring for 38 h, after which it was brought back to room temperature and filtered through a dichloromethane/silica slurry. Subsequent filtration over a Büchner funnel to filter residual silica yielded a dark red filtrate. After removing most of the DMF in vacuo, 200 ml of DCM was added and the solution was washed four times with a 1M HCl (aq) solution. The organic layer was dried over MgSO4, concentrated in vacuo and dried overnight to yield a dark brown solid. Recrystallization over dichloromethane yielded 3.5 g (46 %) of product. 1 H NMR (300 MHz, DMSO-d6): δ 10.23 (s, 1H), 8.23 (d, J = 7.7 Hz, 2H), 7.88 (d, J = 7.8 Hz, 2H), 7.53 (d, J = 7.9 Hz, 2H), 7.42 (t, J = 7.6 Hz, 2H), 7.34 (d, J = 8.1 Hz, 2H), 7.27 (t, J = 7.3 Hz, 2H), 2.12 (s, 3H).
13
C NMR (101 MHz, dmso-d6) δ 168. 65, 140.32, 138.63, 131.44, 127.16, 126.17, 122.51, 120.43, 119.86, 109.56, 24.02 
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Synthesis of APC·HCl: 4-carbazoleacetanilide (2.90 g, 9.66 mmol) was dissolved in a mixture of 50 mL of methanol and 50 mL tetrahydrofuran in a 250 ml round-bottomed flask, resulting in a grey and slightly purplish suspension/solution. Upon addition of thionyl chloride (3 ml, 40 mmol) a colour change immediately occurred to a clear, slightly yellow solution, accompanied by complete dissolution of the starting material. The reaction was stirred at reflux (68 °C) overnight and allowed to cool down to room temperature afterward. Reducing in vacuo yielded a beige solid which was dispersed in diethyl ether and filtered under vacuum over a Büchner funnel. Extensive washing with diethyl ether yielded 2.67 g (94 %) of a grey soft solid that was characterized as the product. 1 H NMR (400 MHz, dmso-d6): δ 8.25 (d, J = 7.7 Hz, 2H), 7.72 (d, J = 8.5 Hz, 2H), 7.61 (d, J = 8.5 Hz, 2H), 7.43 (ddd, J = 8.2, 6.9, 1.2 Hz, 2H), 7.37 (d, J = 8.1 Hz, 2H), 7.29 (t, J = 7.3 Hz, 2H).
13
C NMR (101 MHz, dmsod6) δ 140. 10, 134.78, 133.50, 127.96, 126.34, 123.70, 122.76, 120.58, 120.21, 109.58. FTIR, ) : 2792, 2561, 1594, 1510, 1448, 1223, 740 . Figure S2 . gHSQC NMR of APC·HCl (400 MHz, DMSO-d6) δ {8. 24,120.90}, {7.68,128.35}, {7.58,124.08}, {7.43,126.73}, {7.37,109.94}, {7.29,120.58}, {2.49,39.91}. Synthesis of (p-carbazole)methyl benzoate (D2): Thionyl chloride (10 mL) was added dropwise (1.5h) to a cooled (0 o C) stirred solution of 4-iodobenzoic acid (10.0 g, 40.0 mmol) in MeOH (100 mL). Upon complete addition, the solution was allowed to reach room temperature overnight. A white precipitate was collected by filtration and washed with methanol to yield p-iodomethylbenzoate which was then added to a round bottomed flask containing a paste of carbazole (5.7 g, 34 mmol, 1 eq.), K2CO3 (4.6 g), copper powder (172 mg) and xylene (9 ml). The mixture was heated at reflux and stirred under argon for 3 days. After cooling to rt, filtration on celite and reducing in vacuo a grey solid was recrystallized twice in methanol to afford 5.0 g of (p-carbazole)methyl benzoate (49% yield). Figure S4 . 13 C NMR spectrum of D2 in DMSO-d6. Figure S5 . ATR-FTIR spectrum of D2. Figure S6 . Cyclic voltammetry of D1 (left) before and (right) after 15 min of bulk electrolysis at a Carbon Mesh electrode (Glassy Carbon working, SCE reference and platinum counter electrode, D1 initial concentration made to absorb 0.2 at 300 nm for fluorescence, 0.1 M TBAF, scan rate 0.1 V s -1 ). Though a higher current response would be expected of a 0.5 mM solution of dimer in case of full conversion, the response after bulk electrolysis shows a significant response of the dimer in the bulk of the solution. Figure S7 . Cyclic voltammetry of D2 (left) before and (right) after 1 h of bulk electrolysis at a Carbon Mesh electrode (Glassy Carbon working, SCE reference and platinum counter electrode, D2 initital concentration made to absorb 0.2 at 300 nm for fluorescence, 0.1 M TBAF, scan rate 0.1 V s -1 ). Although the current response of the dimer after bulk electrolysis is lower than expected, the current arising from the bulk of the solution no longer contains a significant portion of monomer.
S5

Synthesis of I1:
88.0 mg APC·HCl (0.33 mmol) in 1.6 mL DMF was freebased with 0.05 mL Et3N (0.35 mmol) over the course of 15 min, after which 42.3 mg cis-1,2-cyclohexane anhydride (0.27 mmol) was added. The reaction mixture was heated at reflux for 14h, after which it was cooled down to room temperature and quenched with 2 mL of water. After reducing in vacuo the residue was washed with 3x10 mL water over a P4 glass filter under vacuum, followed by extensive washing with 5x10 mL Et2O under the same conditions, yielding 49.3 mg of light brown solid (0.12 mmol, 46% yield). 64, 140.75, 137.64, 131.01, 127.77, 127.63, 126.19, 123.63, 120.45, 120.33, 109.90, 40.33, 24.19, 22 .02. Q-TOF DART: m/z 395.16 [M+H]+; calcd for C26H23N2O2 395.17. Synthesis of I2: 2 mL of chloroform was passed over MgSO4 into a flask charged with 29.5 mg I1 (0.07 mmol). 32.1 mg of FeCl3 (0.20 mmol) was added and the reaction mixture was stirred for 2h before adding water to quench the reaction. Chloroform was reduced in vacuo and the residue was passed over a P4 glass filter under vacuum with washing of the filtrand with 10 mL of water. The filtrand on the P4 glass filter was then washed gravimetrically with 5x10 mL of Et2O, yielding 10.2 mg of a dark green solid (0.013 mmol, 17% yield).
NMR (400 S7
MHz, DMSO-d6): δ 8.37 (s, 2H), 8.24 (d, J = 7.44 Hz, 2H), 7.93 (d, J = 8.22 Hz, 2H), 7.85 (d, J = 8.12 Hz, 4H), 7.65 (d, J = 7.95 Hz, 4H), 7.57 (d, J = 8.41 Hz, 2H), 7.49 (m, 4H), 7.36 (m, 2H) , 3.21 (bs, 4H), 1.84 (bs, 8H), 1.47 (bs, 8H). Figure S8 : 1 H NMR of (blue spectrum) I1 and (red spectrum) I2 (400 MHz, DMSO-d6, peak at 8.32 ppm due to residual chloroform) in which C-C aryl bond formation in the chemical coupling of I1 to I2 is manifested in splitting of the doublet at 8.26 ppm into a singlet and a doublet at 8.37 and 8.24 ppm, respectively. The doublets at 7.93 and 7.57 ppm belong to the protons adjacent to the C-C bond formed in the aryl unit that has underwent the coupling. Only a slight chemical shift for the remaining protons is observed, while the signal at 7.36 ppm has halved in intensity due to the loss of the two protons where the C-C bond was formed. Figure S9 . ATFTIR spectra of APCCDI (black) and its precursors, the APC•HCl salt (red) and 1,2,4,5-cyclohexane dianhydride (light blue). The absence of the anhydride bands at 1780 cm -1 as well as the amine N-H stretching at 3190 cm -1 and the HCl salt modes at 2560 and 2800 cm -1 indicate a full formation of the diimide units.
Synthesis of APCCDI:
APC·HCl (179.1 mg, 0.6 mmol) in 3.0 mL anhydrous DMF was freebased with 0.1 mL Et3N (0.7 mmol) over the course of 15 min, after which 56.0 mg 1,2,4,5-cyclohexane dianhydride (0.25 mmol) was added. The reaction mixture was heated at reflux for 24h under Argon, after which it was cooled down to room temperature and 3 mL of water was added. The solvent was partially reduced in vacuo and the mixture was filtered under vacuum over a P4 glass filter with washing (3x10 mL water). The filtrand was washed extensively with Et2O (5x10 mL) and warm Et2O (8x10 mL), yielding 99.8 mg of the title compound (0.14 mmol, 57%). 15, 143.24, 134.40, 131.90, 130.16, 129.94, 129.5, 126.07, 123.61, 123.37, 112.73, 41.10, 25.07. Stereoisomer 2: δ 181.25, 143.18, 134.40, 131.72, 130.16, 129.94, 129.40, 126.20 123.67, 123.44, 112.79, 40.11, 24 .84. Figure S10 . 1 H NMR spectrum of APCCDI at room temperature (400 MHz, DMSO-d6). Two stereoisomers were observed, the signals marked with dark colors belong to the predominant isomer, which coincides with the signals observed for the single stereoisomer of D1 (vide supra). The signals marked with light colors are the corresponding protons in the other stereoisomer observed for APCCDI.
The FTIR spectrum of APCCDI showed the absence of the anhydride band at 1780 cm -1 , amine N-H stretch at 3190 cm -1 and the HCl salt modes at 2560 and 2800 cm -1 , indicating a clean formation of the diimide links ( Figure S9 ). The 1 H NMR spectrum of APCCDI, however, shows a greater number of than expected for a single stereoisomer ( Figure S10) . Variable temperature 1 H NMR showed coalescence of some signals was observed and, more importantly, at reduced temperature a single isomer was isolated S9 ( Figure S11) . Therefore, the cyclohexane-tetracarboxylic anhydride (a mixture of syn-and anti-) as well as chair and boat conformations in the rapid exchange regime account for the slight change chemical shifts between the isomers through folding over of the compound in the boat conformation. In support, the highly π-conjugated APC that is tethered to the flexible core would tend to undergo π-π stacking when brought closer together through this rearrangement. The difference in the conformation of the two stereoisomers, however, did not influence the electrochemistry of APCCDI significantly (vide infra). Figure S11 . VT 1 H NMR spectroscopy of APCCDI (500 MHz, CDCl3), at -60 °C one of the two isomers is precipitated.
Synthesis of Nitrophenyl Carbazole (NPC):
A stirred solution of 1-bromo-4-nitrobenzene (2.35 g, 11.7 mmol, 1.2 equiv), carbazole (1.63 g, 9.75 mmol, 1 equiv), K2CO3 (1.4 g, 1 equiv), 1,10-phenantroline (351 mg, 1.95 mmol, 20 mol %) and CuI (371 mg, 1.95 mmol, 20 mol %) in anhydrous DMF (16 ml) was heated at reflux in inert atmosphere for 24 h. The dark black solution was cooled to room temperature and was diluted with 80 ml of ice water, crashing out a brown precipitate. The mixture was filtered under vacuum and the brown solid obtained was washed with 200 ml of water and 5 ml of methanol. The precipitate was reduced in vacuo for 2 h (55 o C, 20 mmHg) to afford 2.79 g of crude product. The crude was characterized by 1 H, 13 C NMR and IR spectroscopy. From 1 H NMR spectroscopy the crude was determined to contain 2.5 % of impurities, further purification was not performed and the crude was used directly for the next step. Synthesis of Aminophenyl Carbazole (APC): NPC (1.44 g, 5.0 mmol) and Pd/C (72 mg) in degassed EtOH (10 ml) was heated to reflux, after which hydrazine monohydrate (1.5 ml) was added. The brown mixture was heated at reflux for 4 h and then cooled to room temperature. The mixture was filtered over celite and the filtrate was concentrated in vacuo, diluted with 10 ml of EtOH, filtered again over a paper filter, and concentrated in vacuo to afford 546 mg of an viscous dark red oil. The 1 H NMR spectrum of the crude shows a mixture of starting material and product (1:20). Since NPC does not react in the following step, the crude was used without further purification. Figure S14 . 1 H NMR spectrum of the crude product in the APC-synthesis. The starting material of this reaction will not react in the next step, which facilitates the purification.
Synthesis of Aminophenyl Carbazole Napthalene Diimide (APCNDI):
The crude APC product was heated at reflux with 1,4,5,8-naphthalenetetracarboxylic dianhydride (255 mg, 0.95 mmol) in anhydrous DMF (6 ml) under N2 for 24 h. The mixture was then filtered, washed with 100 ml of water and dried in vacuo to obtain 346 mg of brown solid. Two liquid-solid extractions with DMF on the solid particles were performed to afford 200 mg of a brown solid. The brown solid, which shows low solublity, was characterized by 1 H NMR, FTIR, UV/vis spectroscopy, elemental analysis and cyclic voltammetry.
Scheme S 2. Synthesis of aminophenyl carbazole naphthalene diimide (APCNDI). ) 1666 (di imide stretching), 3055.4 (aromatic C-H stretching), 1515, 1445 (ring breathing). UV/vis absorptions: 293, 325, 340, 360, 390 nm. Elemental analysis; predicted C: 80.20, N: 7.48, H: 3.77; found C: 77.72, N: 7.98 The FTIR spectra of APCNDI and its precursors show bands expected for the functional groups present in each. Alike the formation of APCCDI, the diimide bands at 1666 and 1714 cm -1 together with the shift in the C-N stretching band at 1230 cm -1 for aminophenylcarbazole (APC) and the disappearance of the C=O stretching mode of the 1,4,5,8-naphthalenetetracarboxylic dianhydride (NDA) at 1768 cm -1 indicate that APCNDI is not contaminated with either precursor ( Figure S18 ).
1 The Raman spectrum of APCNDI at λexc 785 nm showed similar differences (Figure S 17) . 
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The disappearance of the naphthalene dianhydride C=O stretching mode is observed together with appearance of the diimide C=O stretching mode at 1716 cm -1 . Minor shifts in remaining naphthalene and carbazole localized bands are observed also, in particular the naphthalene C-C stretch at 1409 cm -1 , carbazole C-N stretch at 1230 cm -1 and C-H out of plane bending at 710 cm -1 , and an unassigned naphthalene band at 544 cm -1 . Figure S26 . UV/vis-NIR spectroelectrochemistry of a poly-APCNDI film on ITO (in dichloromethane with 0.1 M TBAPF6) in its neutral, monoanionic, dianionic, monocationic and dicationic forms. (1) Asir, S.; Demir, A. S.; Icil, H. The Synthesis of Novel, Unsymmetrically Substituted, Chiral Naphthalene and Perylene Diimides: Photophysical, Electrochemical, Chiroptical and Intramolecular Charge Transfer Properties. Dyes and Pigments, 2010, 84, 1-13. 
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